Lipid peroxidation and tissue injury by ferric citrate in paraquat-intoxicated mice.
To determine whether iron toxicity is caused by iron-catalyzed radical production, the in vivo effect of ferric citrate was studied in paraquat-intoxicated mice. Intraperitoneally injected Fe3+-citrate complex was distributed mainly in the liver and kidney, and promoted lipid peroxidation, as measured by expiratory ethane in both normal and paraquat-intoxicated mice. Plasma glutamic-oxaloacetic transaminase (L-aspartate: 2-oxoglutarate aminotransferase, EC 2.6.1.1) activity increased significantly only in paraquat and Fe3+-citrate-injected mice (PFe group). The rate of ethane production increased prior to the elevation of plasma glutamic-oxaloacetic transaminase levels, and was greater in the PFe group than in the mice, that were injected Fe3+-citrate alone. Pretreatment of animals with desferrioxamine mesylate inhibited both ethane production and elevation of plasma glutamic-oxaloacetic transaminase levels in the PFe group. Administration of 100% oxygen or glucose, which is expected to increase cellular NADPH, to the PFe group further elevated the plasma glutamic-oxaloacetic transaminase level, but had little effect on ethane production, indicating that tissue injury occurs independently of lipid peroxidation. These results suggest that iron toxicity is due to radical production and that, although iron stimulated lipid peroxidation, it might not be the only cause of tissue injury.